Teachers Co-learning through Mutual Collaboration and Students’ Mathematics Performance in TIMSS 2007  by Kiliç, Serpil et al.
Available online at www.sciencedirect.com
1877–0428 © 2011 Published by Elsevier Ltd.
doi:10.1016/j.sbspro.2011.04.281
Procedia Social and Behavioral Sciences 15 (2011) 3258–3262
WCES-2011
Teachers Co-learning through Mutual Collaboration and Students’ 
Mathematics Performance in TIMSS 2007 
Serpil KÕOÕç a *, øbrahim Demir b, Hasan Ünal c 
a Res. Assist,. YÕldÕz Technical University, Faculty of Arts and Sciences, Department of Statistics, Esenler, 34210, østanbul  
b Assist. Prof. Dr., YÕldÕz Technical University, Faculty of Arts and Sciences, Department of Statistics, Esenler, 34210, østanbul  
c Assist. Prof. Dr., YÕldÕz Technical University, Faculty of Educational Sciences, Department of Elementary Education, Esenler, 34210, østanbul 
Abstract 
The purpose of this study was to compare the collaborating and communicating Turkish mathematics teachers with non- 
collaborating and communicating Turkish mathematics teachers in terms of their students’ mathematics performance. A total of 
4498 8th grade students and 146 school teachers from Turkey participated in the Trends in International Mathematics and Science 
Study (TIMSS) in 2007. The participants were those who completed all questions in the teachers’ questionnaire teacher 
collaborations and students participated in the mathematics test. Independent t-test was used to identify differences if any among 
mathematics performance of students based on their teachers’ involvement of lesson study. The results revealed that lesson study 
effects students’ mathematics performance 
© 2011 Published by Elsevier Ltd. 
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1. Introduction 
Japanese Lesson Study model caught attention of educators all around the world (Stewart & Brendefur, 2005; 
Stigler & Hiebert, 1999; Viadero, 2004; Watanabe, 2002). Stigler and Hiebert (1999) point out importance of 
interactions among the Japanese teachers. According to Lewis, Perry and Hurd (2004), modeling best practices in 
the classroom is the key in Japanese Lesson Study. According to Stewart and Brendefur (2005), teachers should 
consistently and systematically communicate and collaborate. Thus, the purpose of this study was to compare the 
collaborating and communicating Turkish mathematics teachers with non-collaborating and communicating Turkish 
mathematics teachers in terms of their students’ mathematics performance.  
2. Data Sources 
Our research based on the data from the 2007 Trends in International Mathematics and Science Study (TIMSS) 
Project. TIMSS 2007 is the fourth comparison of mathematics and science achievement carried out since 1995 by 
the International Association for the Evaluation of Educational Achievement (IEA), an international organization of 
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national research institutions and governmental research agencies. In 2007, 36 countries participated at grade four 
and 48 participated at grade eight. We have used the data from grade eight in mathematical performance. Details on 
the data, tests and sampling procedures can be found in the general and technical reports (Mullis et. al., 2008). 
3. Method and Research Questions 
The participants were those who completed questions in the teachers’ questionnaire given below and students 
participated in the mathematics test. There were two categories in teacher interactions: content and process.  
“How often do you have the following types of interactions with other teachers? 
Discussions about how to teach a particular concept….. 
Working on preparing instructional materials…………." 
In this study, we have used independent t-test using SPSS program. We have a question for this study: 
1. What are the differences of students’ mathematics performance based on their teachers’ collaborating and 
communicating skills? 
Mathematics teachers from the TIMSS study was fell into three categories. These are teachers who didn’t 
participate in professional development activities, less than four professional development activities and more than 
three professional development activities in six categories in the past two years. 
Table 1. Frequencies and Percentages of Students about Teachers’ Collaboration
Interaction Types Collaborations Frequency Percent 
How to Teach a particular concept None Collaboration 481 10,7 
Daily Collaboration 324 7,2 
Preparing Materials None Collaboration 899 20,0 
Daily Collaboration 330 7,3 
3. Content and Cognitive Domains in Mathematics 
In TIMSS-2007 assessment was organized around two dimensions: content and cognitive dimension. First one 
specifying the subject matter or being assessed in mathematics and the latter one specifying the thinking process that 
student is likely to use as they engage with the content. Students’ performances were measured in four content areas: 
number, algebra, geometry and finally data and chance. Furthermore, the performances of students were presented 
in three cognitive domains: knowing, applying and reasoning. Knowing refers to student’s knowledge base of 
mathematical facts, concept tools, and procedures. Applying refers to student’s ability to apply knowledge and 
conceptual understanding in a problem situation. Finally, reasoning refers to solution of routine problems to 
encompass unfamiliar situations, complex contexts, and multi-step problems (Mullis et. al., 2008). 
4. Findings 
Turkish students’ average achievements in the mathematics content and cognitive domains were summarized in 
TIMSS-2007 report. When the performance of Turkish eight graders compared with the international average, the 
scores were lower than the international average scores. 
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The differences of students’ mathematics performance based on their teachers’ collaborations and 
communications were examined in four content domains. 
Table  2  shows  the  means  based  on  the  teachers’  collaborations.  Students  of  teachers  who  did  not  attend  the  
collaborations were the lowest average score. If teachers attend daily collaborations, students will get higher scores 
in mathematics.  
Table 2. Independent t-test (How to Teach a particular concept) and Achievement in the Mathematics Four Content Domains
Content Domains Collaborations N Means Std. Dev. df t p
Number 
None 
Collaboration 
481 439,25 91,18 587 -5,39 0,000 
Daily 
Collaboration 
324 480,10 114,03 
Geometry 
None 
Collaboration 
481 421,35 105,63 584 -6,11 0,000 
Daily 
Collaboration 
324 475,28 133,08 
Algebra 
None 
Collaboration 
481 452,05 105,09 567 -5,71 0,000 
Daily 
Collaboration 
324 503,66 137,89 
Data and Chance 
None 
Collaboration 
481 453,54 88,05 592 -5,14 0,000 
Daily 
Collaboration 
324 490,88 109,04 
When students’ mathematics performance were compared in terms of teachers interaction levels there was a 
statistically significant difference between mathematics achievement (p<0.001) among students whose teachers have 
participated in Lesson Study activities and did not participate in lesson study activities in Number. In a similar 
fashion, there was a statistically significant difference between mathematics achievement in Algebra, Data and 
Chance, and finally Geometry content domains. When we do independent t-test, assumption of equality of variances 
did not happen, so degree of freedoms is smaller than sample size. 
Table 3. Independent t-test (Preparing Materials) and Achievement in the Mathematics Four Content Domains
Content Domains Collaborations N Means Std. Dev. df t p
Number 
None 
Collaboration 
899 421,77 98,99 1227 -6,59 0,000 
Daily 
Collaboration 
330 464,39 104,73 
Geometry 
None 
Collaboration 
899 402,78 110,62 533 -5,94 0,000 
Daily 
Collaboration 
330 448,84 123,88 
Algebra 
None 
Collaboration 
899 432,95 114,85 542 -6,30 0,000 
Daily 
Collaboration 
330 482,78 125,84 
Data and Chance 
None 
Collaboration 
899 437,48 94,09 1227 -5,89 0,000 
Daily 
Collaboration 
330 473,74 99,89 
When students’ mathematics performance were compared in terms of teachers preparing materials there was a 
statistically significant difference between mathematics achievement (p<0.001) among students whose teachers have 
prepared materials with the other lesson’s teachers and did not prepare them in Number. In a similar fashion, there 
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was a statistically significant difference between mathematics achievement in Algebra, Data and Chance, and finally 
Geometry content domains. Table 3 summarizes the details.  
The differences of students’ mathematics performance based on their teachers’ collaborations and 
communications were examined in three cognitive domains. 
Table 4 shows the means based on the teachers’ collaborations in cognitive areas. Students of teachers who did 
not attend the collaborations were the lowest average score.  
Table 4. Independent t-test (How to Teach a particular concept) and Achievement in the Mathematics Three Cognitive Domains
Cognitive Domains Collaborations N Means Std. Dev. df t p
Knowing 
None 
Collaboration 
481 448,98 100,10 579,01 -5,86 0,000 
Daily 
Collaboration 
324 498,46 127,69 
Applying 
None 
Collaboration 
481 435,83 99,53 581,61 -5,53 0,000 
Daily 
Collaboration 
324 482,03 126,22 
Reasoning 
None 
Collaboration 
481 453,14 96,63 594,06 -4,81 0,000 
Daily 
Collaboration 
324 491,42 119,17 
When students’ mathematics performance were compared in terms of teachers Lesson Study activities on 
pedagogy there was a statistically significant difference between mathematics achievement (p<0.001) among 
students whose teachers have participated in Lesson Study activities on pedagogy and did not participate in Lesson 
Study activities on pedagogy in knowing. In a similar fashion, there was a statistically significant difference between 
mathematics achievement in Applying and Reasoning cognitive domains.  
Table 5. Independent t-test (Preparing Materials) and Achievement in the Mathematics Three Cognitive Domains
Cognitive Domains Collaborations N Means Std. Dev. df t p
Knowing 
None 
Collaboration 
899 430,11 108,19 543 -6,53 0,000 
Daily 
Collaboration 
330 478,70 118,21 
Applying 
None 
Collaboration 
899 415,22 106,36 547 -6,40 0,000 
Daily 
Collaboration 
330 461,71 115,15 
Reasoning 
None 
Collaboration 
899 433,60 102,21 544 -5,80 0,000 
Daily 
Collaboration 
330 474,29 111,34 
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When students’ mathematics performance were compared in terms of teachers Lesson Study activities on 
preparing materials there was a statistically significant difference between mathematics achievement (p<0.001) 
among students whose teachers have participated in Lesson Study activities on preparing materials and did not 
participate in Lesson Study activities on preparing them in knowing. In a similar fashion, there was a statistically 
significant difference between mathematics achievement in Applying and Reasoning cognitive domains.
5. Discussion and Recommendations 
In this study, we have explored effect of Lesson Study activities of teachers on students’ performance in 
mathematics. This study indicates that Lesson Study Activities (pedagogy and instructional materials) have positive 
impacts on students learning of mathematics. 
Lesson study originated from Japan and always there is a concern importing methods from different cultures. 
This study reveals that Lesson Study model could be useful for Turkish Culture. 
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